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2a Saturday, February 15, 2014the country. We utilized this assay to identify 20 different amyloid subtypes
distributed among 4167 patients, allowing for confident individualized treat-
ment. Data mining these clinical amyloid proteomes revealed surprising new
insights in to the clinical biology of amyloidosis. We identified a universal pro-
teomic signature (APOE, SAP and APOA4) that can more sensitively detect
amyloid laden tissues when compared to traditional Congo red staining of fat
aspirate specimens. We also detected amino acid sequence abnormalities that
are associated with hereditary amyloidosis syndromes. In summary, amyloid-
osis patient care was optimized based on accurate determination of the amyloid
type using tissue shotgun proteomics technology.
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Theorientation of transmembranedomains of polytopicmembrane proteinswith
respect to the plane of the lipid bilayer is determined by a complex interplay be-
tween topogenic signals residing within the protein sequence, interaction of the
protein with the translocon membrane insertion machinery, short-range and
long-range interactions within the protein and the final environment of the pro-
tein largely determined bymembrane lipid composition. Systematic alteration of
lipid composition at steady state or dynamically after membrane protein assem-
bly uncovered a role for lipid-protein interactions in determining initial mem-
brane protein topogenesis as well as in dynamic topological re-organization
after initial protein folding. Alteration of the charges within protein extramem-
brane domains coupledwith changes in lipid composition demonstrated a syner-
gistic and reciprocal relationship between protein and lipid charges in
determining orientation of transmembrane domains. These results led to the
Charge Balance Hypothesis, which posits that protein topogenic signals are de-
coded in accordance with positive-inside rule initially by the translocon but
finally interpreted by electrostatic interactions between protein extramembrane
domains and themembrane surface charge as determined by the collectivemem-
brane lipid head group composition. The steady state and dynamic nature of
membrane protein organization observed in whole cells, as a function of the
ChargeBalanceHypothesis, has been faithfully reproducedwithmembrane pro-
teins reconstituted in proteoliposomes thus establishing that such initial and
dynamic protein organization is dependent solely on direct lipid-protein interac-
tions independent of other cellular factors. Therefore, membrane protein topo-
logical organization can be viewed as highly dynamic rather than stable and
static. The dynamic view of protein topological organization as influenced by
the membrane lipid environment reveals previously unrecognized possibilities
for cellular regulation and understanding of disease states resulting from mis-
folded membrane proteins. Supported in part by NIH grant R37-GM20478.
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Phosphatase and tensin homologue deleted on chromosome 10 (PTEN) is an
important regulator of the PI 3-kinase signaling pathway. Mutation or deletion
of one copy of this protein results in a tumorigenic state and PTEN has been
identified as the second most important human tumor suppressor, rivaled
only by p53. Not surprisingly, PTEN function is tightly regulated at the post-
translational level as well as through interactions with lipids and other proteins.
We have shown that PTEN binds synergistically to phosphatidylinositol-4,5-
bisphosphate (PI(4,5)P2) and phosphatidylserine (PS), which leads to mem-
brane association and allosteric activation. In this talk we will present
molecular details about the interaction of PI(4,5)P2 with PTEN’s N-terminal
end as well as the interaction of PS with PTEN’s C2 domain. In addition, we
will discuss how PTEN function is affected by the lateral distribution of phos-
phoinositide lipids.
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Mitochondria undergo dramatic changes during apoptosis, which include
extensive fragmentation and the permeabilization of the outer mitochondrial
membrane, which is considered a point of no return in the cell’s commitmentto die. These alterations are controlled by the proteins of the Bcl-2 family in
collaboration with the mitochondrial machinery for fission and fusion. Despite
their central role, the molecular mechanisms involved remain poorly under-
stood. To tackle these problems, we have used a combination of advanced
microscopy methods in cells and in reconstituted systems. Here we present
our results with Bax, a proapoptotic protein of the Bcl-2 family involed in mito-
chondrial permeabilization, and Drp1, a
dynamin-like protein responsible for mito-
chondrial division. Studies with Giant Uni-
lamellar Vesicles show that Bax forms
stable, large membrane openings, which
are affected by other Bcl-2 proteins and
by Dpr1. Interestingly, Drp1 has a strong
effect on the organization of the mem-
brane. Using single molecule microscopy,
we have analyzed the stoichiometry of
Bax oligomers in the lipid bilayer. Finally,
the analysis of Bax organization at the
nanoscale by superresolution microscopy
in cells undergoing apoptosis reveals strik-
ing structures that seem to play a role in the
mitochondrial alterations in apoptosis.10-Subg
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Lipid enveloped viruses replicate and bud from the host cell where they acquire
their lipid coat. The Ebola virus, which buds from the plasma membrane of the
host cell causes viral hemorrhagic fever and has a high fatality rate. To date lit-
tle is known about how the plasma membrane mediates budding and egress of
the Ebola virus. My lab is investigating the molecular basis of the plasma mem-
brane assembly, budding and egress of this virus, which is regulated by the
matrix protein, VP40. We use biochemical and biophysical tools along with
cellular imaging and viral replication assays to investigate how VP40 interacts
with the plasma membrane of human cells to regulate viral replication. This
presentation will outline the molecular basis of VP40 association with plasma
membrane lipids and how lipid-protein interactions regulate VP40 oligomeri-
zation and plasma membrane bending. Furthermore, VP40 plasma membrane
binding displays sensitivity to the lipid composition in the plasma membrane,
which can be altered to inhibit Ebola assembly and egress.
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Giant vesicles provide exceptional biomembrane models for systematic studies
on the effect of electric fields because the membrane response can be directly
visualized under the microscope (1-3). In AC fields, the dependence of the
vesicle morphology on both field frequency and media conductivity has been
characterized recently (3, 4). The theoretical models for the observed morpho-
logical transitions (5, 6) predict the dependence of the frequency of the prolate-
oblate transition on the vesicle size. We used this prediction to develop a
method for measuring the membrane capacitance (7). At a fixed field frequency
and increasing field strength, the degree of vesicle deformation increases and
can be used to deduce the membrane bending rigidity (8). Inhomogeneous
AC fields trigger flows on the membrane surface visualized by domain move-
ment (9). When exposed to strong DC pulses, giant vesicles porate. Using the
dynamics of the pore closure, we developed an approach for measuring the
edge tension and evaluate the membrane stability (10). The response of both
fluid- and gel-phase membranes will be discussed. We also established an elec-
trofusion protocol for creating multicomponent giant vesicles with precisely
known composition and used it to locate tie lines in the region of coexistence
of liquid-ordered and liquid-disordered phases (11).
